Bone regeneration using rhBMP-2 induction in hemimandibulectomy type defects of elderly sub-human primates.
Our previous work has shown that total osseous reconstruction of large discontinuity hemimandibulectomy, critical-sized defects can be achieved easily in 8-year-old Macaca fascicularis monkeys (Boyne 1996). However the literature has indicated that animal aging decreases the BMP induction of stem cells in rats and in other rodent species. It was necessarily important that the rhBMP-2 be demonstrated in non-human primates to determine if this reduction in effectiveness also existed in the higher animals phylogenetically. The purpose of this study was to operate aged non-human primates duplicating the model used in middle-aged animals to demonstrate regeneration of hemimandibulectomy defects. This age group could be extrapolated to the 80-year-old clinic patient. Six non-human primates aged 20 years were rendered edentulous posteriorly and the mandibles allowed to heal. Three months postoperatively bilateral hemimandibulectomies were performed. The defects received BMP in a collagen sponge (Helistat) using a dose level of 0.75 mg of rhBMP-2. After the manner previously reported by Boyne (1996, 1999), at the end of four months the surgical sites were exposed by mucoperiosteal flap demonstrating complete regeneration of the critical-sized defects. The animals received two dental implants in restored areas. The implants were brought into function approximately four months later, and were allowed to function for eight months in all cases. The results indicate that the regeneration of mandibular critical-sized defects by the use of rhBMP-2 in aged animals is comparable to that of the middle-aged group. This study indicates that aged non-human primates, chronologically comparable to 80-year-old humans, respond as favorably to rhBMP-2 as do the middle-aged animals. Extrapolating the results to the clinical level, one would expect that rhBMP-2 would produce a comparable result in the regeneration of large hemimandibulectomy-type defects in clinical human patients.